. Comparison of the TP-WS performance in a two-electrode configuration under humid-N2(g) flow at room temperature of a commercially available Pt|IrRuOx sample (black trace) with that of an in-house Pt|IrOx MEA used in this work (red trace). a) Steady-state polarization data and b) constant-current electrolysis at 10 mA cm -2 . Catalyst loadings were 3 mg cm - Figure S4 . a) Constant-current electrolysis (10 mA cm -2 ) data for CoP-Ti|IrOx MEAs performing TP-WS under humid-N2(g) flow at room temperature in the absence (blue trace) and presence (grey trace) of a Nafion overcoat. b) Steady-state polarization and c) constant-current electrolysis (10 mA cm -2 ) data for CoP-C|IrOx MEAs performing TP-WS under humid-N2(g) flow at room temperature with and without C black (cb) incorporated into the CoP side or a Nafion overcoat. Nafion-based Pt/C|IrOx MEA (red squares) shown for comparison. CoP loading of 2 mg cm -2 for C-paper-based cathodes. IrOx loading of 3 mg cm - Figure S7 . a-c) Steady-state polarization and d-e) constant-current electrolysis (10 mA cm -2 ) data for multiple samples of a,d) Nafion-based Pt|IrOx and CoP-Ti|IrOx MEAs, b) Pt|IrOx BPM-based MEAs, c,e) Pt|[NiFe] BPM-based MEAs performing TP-WS under humid-N2(g) flow at room temperature. CoP loading of 2.5 mg cm -2 on Ti-paper or C-paper for the cathode; IrOx loading of 3 mg cm -2 on C-paper for the anode;
[NiFe]-LDH loading of 0.6 mg cm -2 on C-paper for the anode; Pt/C loading of 3 mg cm -2 on C-paper for the cathode. Figure S8 . Constant-current electrolysis (10 mA cm -2 ) data for a) Nafion-based (red) and BPM-based (blue) Pt|IrOx MEAs; b) Pt|[NiFe] BPM-based MEA; c) CoP-C|IrOx Nafion-based MEA; and d) CoP-Ti|IrOx Nafionbased MEA before and after rehydration of the MEA under open-circuit voltage conditions. CoP loading of 2.5 mg cm -2 on Ti-paper or C-paper for the cathode; IrOx loading of 3 mg cm -2 on C-paper for the anode; [NiFe]-LDH loading of 0.6 mg cm -2 on C-paper for the anode; Pt/C loading of 3 mg cm -2 on C-paper for the cathode. S7 ............................................................... S11   References ................................................................................................................................................................. .... S11
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1. Catalyst Films and Solution-Phase HER/OER. Determination of the mass-transport overvoltage at 10 mA cm -2 .
b) a)

TP-WS Capabilities of MEAs in this work.
The overvoltage associated with mass transport for TP-WS under flow can be determined by
Where R is the ideal gas constant, T temperature, n = 2, F Faraday's constant, charge-transfer coefficient = 0.5, lim the limiting current density determined from steady-state polarization data, and J the current density of interest (10 mA cm -2 ).
Determination of the longevity of co-ion current at 10 mA cm -2 in BPM-based MEAs. 
